WHAT IS CLAIMED IS: 



1. \ A method of traversing pixels of a graphic object with a fragment stamp, the 
fragment stamp having a plurality of probe points, the graphic object being defined with 
respeqt to an array of pixels that is divided into an array of contiguous but non-overlapping 
stamp positions at which the fragment stamp can be placed, the method comprising, at a 
current ohe of the stamp positions, evaluating whether a plurality of stamp positions that are 
adjacent t&the current stamp position are valid positions, wherein the evaluating step 
further comprises determining, at the current stamp position, whether a segment formed by 
two of the probe points intersects the graphic object and wherein at least one of the two 
probe points are exterior to the current stamp position. 

2. The method of claim 1 wherein the evaluating step includes: 

generating sn^er information indicative of whether a plurality of the stamp positions 
. adjacent to the currenretamp position are sliver positions. 

I 3. The method of claim 2 further comprising: 

based at least in paraon the sliver information, moving the fragment stamp to a next 
one of the stamp positions. \ 

4. The method of claim 1 wherein the evaluating step comprises: 
determining whether a forward stamp position adjacent to the current stamp position 

is a sliver position; \ 

determining whether a back stYmp position adjacent to the current stamp position is 
a sliver position; and \ 

determining whether an over stairo position adjacent to the current stamp position is 
a valid position. \ 

5. The method of claim 4, wherein the evaluating step further comprises determining 
whether the over stamp position is a sliver position. 

6. The method of claim 1 further comprising based at least in part on the results of the 
evaluating step and based at least in part on previously saved context information, moving 
the fragment stamp from the current stamp position ro a next one of the stamp positions. 
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\ The method of claim 6 wherein the moving step further comprises, based at least in 
part on the results of the evaluating step, restoring from a stamp context a previously saved 
stamb position so as to position the stamp in another stamp position. 

8. rhe method of claim 6 wherein the moving step comprises: 

moving the fragment stamp to one of an unvisited non-sliver valid forward stamp 
position andSan unvisited non-sliver valid back stamp position, if any such stamp position 
exists; \ 

otherwis\ moving the fragment stamp to an unvisited valid over stamp position, if 
any such stamp position exists; and 

otherwise mfoving the fragment stamp to one of an unvisited sliver forward stamp 
position and an unvisJted sliver back stamp position, if any such stamp position exists. 

9. The method of claim 8, wherein any one of the unvisited non-sliver valid forward 
stamp position, the unvisited non-sliver valid back stamp position, the unvisited valid over 
stamp position, the unvisitecksliver forward stamp position and the unvisited sliver back 
stamp positions is either a stamp position adjacent to the current stamp position or a stamp 
position previously stored in on\ of a plurality of stamp contexts. 

10. The method of claim 8, whetein any one of the unvisited non-sliver valid back 
stamp position, the unvisited valid ovfer stamp position and the unvisited sliver back stamp 
positions is either a stamp position adjacent to the current stamp position or a stamp 
position previously stored in one of a plurality of stamp contexts, and 

wherein any one of the unvisited non-sliver valid forward stamp position and the 
unvisited sliver forward stamp position is a stamp position adjacent to the current stamp 
position. \ 

11. The method of claim 6 wherein the moving step comprises: 

moving the fragment stamp to an unvisited Wid over stamp position, if any such 
stamp position exists; \ 

otherwise moving the fragment stamp to an unvoted valid forward stamp position, 
if any such stamp position exists; and \ 

otherwise moving the fragment stamp to a sliver forward stamp position, if any such 
stamp position exists. \ 
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12. \ The method of claim 11, wherein any one of the unvisited non-sliver valid forward 
stamfo position, the unvisited valid over stamp position, and the unvisited sliver forward 
stampVosition is either a stamp position adjacent to the current stamp position or a stamp 
position previously stored in one of a plurality of stamp contexts. 

13. Tnfe method of claim 11, wherein any one of the unvisited non-sliver valid forward 
stamp position, and the unvisited sliver forward stamp position is either a stamp position 
adjacent to trte current stamp position or a stamp position previously stored in one of a 
plurality of stafrip contexts; and 

wherein\he unvisited valid over stamp position is a stamp position adjacent to the 
current stamp portion. 

14. The method Vf claim 6 wherein the moving step comprises: 
moving the fragment stamp to an unvisited valid over stamp position, if any such 

stamp position exists; 

otherwise movinjXthe fragment stamp to an unvisited non-sliver valid back stamp 
position, if any such stamj^osition exists; and 

otherwise moving t.h\ fragment stamp to an unvisited sliver back stamp position, if 
any such position exists. 

15. The method of claim 14 ^herein any one of the unvisited non-sliver valid back 
stamp position, the unvisited valickover stamp position, and the unvisited sliver back stamp 
positions is either a stamp position adjacent to the current stamp position or a stamp 
position previously stored in one of plurality of stamp contexts. 

16. The method of claim 14 whereiAany one of the unvisited non-sliver valid back 
stamp position, and the unvisited sliver b\ck stamp positions is either a stamp position 
adjacent to the current stamp position or a^tamp position previously stored in one of a 
plurality of stamp contexts, and 

wherein the unvisited valid over stam^ position is a stamp position adjacent to the 
current stamp position. 



17. The method of claim 6 wherein the moving step comprises: 

moving the fragment stamp to an unvisited yalid non-sliver over stamp position, if 
any such stamp position exists; 
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otherwise moving the fragment stamp to an unvisited non-sliver valid forward stamp 
position, ifl any such stamp position exists and if a first predetermined condition is satisfied; 

otherwise moving the fragment stamp to an unvisited non-sliver valid back stamp 
position, if any such stamp position exists and if a second predetermined condition is 
satisfied; \ 

otherwise moving the fragment stamp to an unvisited sliver over stamp position, if 
any such stamp position exists; 

otherwiseVnoving the fragment stamp to an unvisited sliver forward stamp position, 
if any such stamp Position exists and if a third predetermined condition is satisfied; and 

otherwise moving the fragment stamp to an unvisited sliver back stamp position, if 
any such stamp position exists and if a fourth predetermined condition is satisfied. 

18. The method of alaim 17 wherein any one of the unvisited non-sliver valid forward 
stamp position, the unvisited non-sliver valid back stamp position, the unvisited non-sliver 
valid over stamp position,\he unvisited sliver forward stamp position, the unvisited sliver 
back stamp position, and th\ unvisited sliver over stamp positions is either a stamp position 
adjacent to the current stampVosition or a stamp position previously stored in one of a 
plurality of stamp contexts. \ 

19. The method of claim 17 wlaerein any one of the unvisited non-sliver valid forward 
stamp position, the unvisited non-sfWer valid back stamp position, the unvisited sliver 
forward stamp position, and the unvisited sliver back stamp position is either a stamp 
position adjacent to the current stamp position or a stamp position previously stored in one 
of a plurality of stamp contexts; and \ 

any one of the unvisited non-slivefyalid over stamp position and the unvisited sliver 
over stamp position is a stamp position adjafcent to the current stamp position. 

20. The method of claim 1 further comprising, based at least in part on the results of the 
evaluating step, saving information associated with a stamp position that is adjacent to a 
current stamp position into a corresponding stam Aeon text of a plurality of stamp contexts; 
the saved information including said stamp positions 

21. The method of claim 20 wherein the saved information further comprises sliver 
information. \ 



9772-0302-999 (P003 171) 



-57- 



CA1 -288958.1 



22. \ The method of claim 1 wherein the evaluating step includes: 

determining whether an over stamp position adjacent to the current stamp position is 
a valid position; and 

determining whether the over stamp position is a productive position by determining 
whether on^or more sample points of the stamp will be contained within the graphics 
object when tlae stamp is placed in the over stamp position. 

23. The metraod of claim 22 further comprising saving the over stamp position in an 
oversave stamp context when the over stamp position is valid and known to be productive, 
and when said over\ave stamp context does not already contain a stamp position that is 
known to be productive. 

24. The method of claim 4, where the evaluating step further comprises: 
making a sliver Mack stamp position invalid if the over stamp position is valid. 

25. The method of claim 24, wherein the back stamp position and the over stamp 
position are adjacent to the current stamp position or a stamp position previously stored in 
one of a plurality of stamp contexts. 

26. The method of claim 4, wHere the evaluating step further comprises: 

making a sliver forward stanto position invalid if the over stamp position is valid. 

27. The method of claim 26, where^prward stamp position and the over stamp position 
are adjacent to the current stamp positioiVn* a stamp position previously stored in one of a 
plurality of stamp contexts. \ 

28. The method of claim 1 wherein the stamp comprises a rectangle having a top edge, a 
bottom edge, a left edge and a right edge, and wfierein the probes external to the stamp are 
placed such that: \ 

all probes above the top edge are no farther Vbove said top edge than the lowest 
sample point in the stamp is from the bottom edge; \ 

all probes below the bottom edge are no fartheM>elow said bottom edge than the 
highest sample point in the stamp is from the top edge; \ 

all probes to the left of the left edge are no farther \o the left of said left edge than 
the rightmost sample point in the stamp is from the right edge; 
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all probes to the right of the right edge are no farther to the right of said right edge 
than the leftmost sample point in the stamp is from the left edge. 

29. The method of claim 1 wherein the stamp is a rectangle having a top edge, a bottom 
edge, a left eqge and a right edge, and wherein the probes points external to the stamp are 
placed such th\l a segment between the probes points that is evaluated for intersection with 
the graphics object in order to compute valid or sliver bits satisfies the following 
constraints: \ 

the stamp position immediately above has no sample point below said segment; 

the stamp position immediately below has no sample point above said segment; 

the stamp position immediately to the left has no sample point to the right of said 
segment; \ 

the stamp positiola immediately to the right has no sample point to the left of said 
segment. \ 

30. The method of claim V further comprising 

when a first plurality oftpredetermined conditions are satisfied, placing the stamp at 
a starting stamp position that includes a top-most vertex of the graphics object; and 

when a second plurality of predetermined conditions are satisfied, placing the stamp 
at a starting stamp position that includes a bottom-most vertex of the graphics object. 

31. The method of claim 30, furtherVomprising: 

if a distance from a top-most sample point to a top edge of the stamp is larger than a 
distance from the bottom-most sample point to a bottom edge of the stamp rectangle, 
placing the stamp at the starting stamp position that includes the top-most vertex of the 
graphics object; and \ 

otherwise, placing the stamp at the startmg stamp position that includes the bottom- 
most vertex of the graphics object. \ 

32. The method of claim 1 wherein \ 

when a first plurality of predetermined conditions are satisfied, placing the stamp at 
a starting stamp position that includes a left-most vertex of the graphics object; and 

when a second plurality of predetermined conditions are satisfied, placing the stamp 
at a starting stamp position that includes a right-most vertex of the graphics object. 
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33. \ The method of claim 32 wherein 

\f the distance from a left-most sample point to a left edge of the stamp is larger than 
the distance from a right-most sample point to a right edge of the stamp rectangle, placing 
the stampNat the starting stamp position that includes the left-most vertex of the graphics 
object, \ 

otherwise placing the stamp at the starting stamp position that includes the right- 
most vertex ol\the graphics object. 

34. A graphic^ processor configured to traverse pixels of a graphic object with a 
fragment stamp thA has a rectangle, an origin point located at a corner of the stamp 
rectangle, and pluralrW of probe points, the graphic object being defined with respect to an 
array of pixels that is divided into an array of stamp positions, the plurality of probe points 
comprising: \ 

an upper left probV offset from the origin point in an x direction by -SU pixels, 
wherein SU is a predetermined value, and offset from the origin point in a y direction by 
-SU pixels, the y direction Being perpendicular to the x direction; 

an upper right probe offset from the origin point in the x direction by a width of the 
stamp, and in the y direction b\ -SU pixels; 

a left bottom probe, offsM from the origin point in the x direction by -SU pixels, and 
in the y direction by a height of tire stamp; 

a right bottom probe, offsetVrom the origin point in the x direction by the width of 
the stamp, and in the y direction by the height of the stamp. 

35. A graphics processor configurecMO traverse pixels of a graphic object with a 
fragment stamp that has a rectangle, an orcein point located at a corner of the stamp 
rectangle, and plurality of probe points, th^raphic object being defined with respect to an 
array of pixels that is divided into an array oKstamp positions, the plurality of probe points 
comprising: \ 

a left top probe, offset from the origin point in an x direction by -SU pixels, wherein 
SU is a predetermined value; \ 

an upper left probe offset from the origin p®int in a y direction by -SU pixels, the y 
direction being perpendicular to the x direction; \ 

an upper right probe offset from the origin pc*nt in the x direction by a width of the 
stamp minus SU pixels, and in the y direction by -SUvpixels; 
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a rtght top probe, offset from the origin point in the x direction by the width of the 
stamp; I 

a left bottom probe, offset from the origin point in the x direction by -SU pixels, and 
in the y direction by a height of the stamp; 

a lower left probe, offset from the origin point in the y direction by the height of the 
stamp; \ 

a lower raght probe, offset from the origin point in the x direction by the width of the 
stamp minus SUtoxels, and in the y direction by the height of the stamp; 

a right bottom probe, offset from the origin point in the x direction by the width of 
the stamp, and in th^ direction by the height of the stamp. 

36. The graphics processor of claim 35 wherein the left top probe is tested for 
intersection with the grapVcs object to determine, in part, if the stamp position immediately 
to the left of the current stafrip position is productive. 

37. The graphics processoXof claim 35 wherein the right top probe is tested for 
intersection with the graphics oOgect to determine, in part, if the stamp position immediately 
to the right of the current stamp position is productive. 

38. The graphics processor of claVn 35 wherein: 

the plurality of probe points includes a left middle probe, offset from the origin point 
in the x direction by -SU pixels, and in the y direction by the height of the stamp minus SU 
pixels; \ 

the segment between the left middl<W*obe and the left top probe is tested for 
intersection with the graphics object to determine, in part, if the stamp position immediately 
to the left of the current stamp position is a slider. 

39. The graphics processor of claim 35 wherem: 

the plurality of probe points include a right middle probe, offset from the origin 
point in the x direction by the width of the stamp, anckin the y direction by the height of the 
stamp minus SU pixels; \ 

the segment between the right middle probe and the right top probe is tested for 
intersection with the graphics object to determine, in part\f the stamp position immediately 
to the right of the current stamp position is a sliver. \ 
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4<A A graphics processor for rendering an image including a graphic object, the graphic 
object being defined with respect to an array of pixels that is divided into an array of stamp 
positions, the graphics processor comprising: 

\ a frame buffer memory configured to store information associated with the graphic 
object; \ 

graphics circuitry configured to render the graphic object with a fragment stamp one 
stamp position at a time, the fragment stamp having a plurality of probe points; 

stamfo control logic configured to set a current stamp position of the fragment stamp, 
wherein said stamp control logic generates validity information indicative of whether a 
plurality of stamp positions that are adjacent to the current stamp position are valid 
positions, whereila the stamp control logic generates the validity information based at least 
in part on determining, at the current stamp position, whether a segment formed by two of 
the probe points intersects the graphic object, at least one of the two probe points being 
exterior to the current Stamp position. 

41. The graphics processor of claim 40 wherein the stamp control logic is configured to 
generate sliver information indicative of whether the plurality of the stamp positions 
[adjacent to the current stamp position are sliver positions. 

42. The graphics processor of claim 40, wherein the stamp control logic is configured 
to: \ 

determine whether a forward stVnp position adjacent to a current stamp position is a 
sliver position; \ 

determine whether a back stamp position adjacent to the current stamp position is a 
sliver position; and \ 

determine whether an over stamp position adjacent to the current stamp position is a 
valid position. \ 

43. The graphics processor of claim 41 wherein\he stamp control logic moves the 
fragment stamp from the current stamp position to a next one of the stamp positions based 
at least in part on the sliver information and based at least in part on previously saved 
context information. \ 

44. The graphics processor of claim 40 wherein the stamp control logic restores from a 
stamp context a previously saved stamp position so as to position the stamp in another 
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stampSposition, wherein the stamp control logic restores the previously saved stamp position 
based atsteast in part on the validity information and based at least in part on previously 
saved content information. 

45. The graphics processor of claim 40 wherein the stamp control logic saves the over 
stamp position in ataoversave stamp context when the over stamp position is valid and 
known to be productive, and when said oversave stamp context does not already contain a 
stamp position that is kntewn to be productive. 
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